Remarks 

Claims 1-36 are pending in the instant application. Claims 32-36 have been withdrawn. 
Claims 20, 22, and 30 are allowed. Claims 9, 11, and 16 are indicated as including allowable 
subject matter and are each amended herein. The remaining claims are rejected. 

Allowable Subject Matter 
Applicant gratefully acknowledges the Examiner's indication that Claims 9, 11, and 16 
include allowable subject matter. Claims 9, 11, and 16 are each amended herein to be in 
independent form including all of the limitations of the base claim and all intervening claims, 
and such claims are submitted to be allowable. 

Double Patenting 

Applicant acknowledges the provisional rejection of Claim 17 in view of Claims 1-3 of 
Application Serial Number 10/669,845. It is noted that Claim 17 presently stands rejected on the 
ground of obviousness in view of applied art. It is submitted that Applicant would be willing to 
file a terminal disclaimer if the conflicting claims are allowed. 

Claims 1-3 Rejected under 35 U.S.C. § 103(a) over Anderson et al (USPN 5.342.431) 

In View of Collins et al. (USPN 5,451386) 

The Examiner takes the position that Anderson et al. discloses a gas separation membrane 
including a porous ceramic or metal support body. The Examiner acknowledges that Anderson 
et al. does not disclose, teach, or suggest a chemisorption-dissociation-diffusion coating. The 
Examiner takes the position, however, that Collins et al. teaches a palladium chemisorption- 
dissociation-diffusion coating, and that it would have been obvious to one of ordinary skill in the 
art at the time of Applicant's invention to have provided the palladium chemisorption- 
dissociation-diffusion coating of Collins et al. on the metal support body of Anderson et al. 
Applicant would respectfully disagree. 

Collins et al. is directed generally toward a membrane that includes a porous ceramic 
support having a palladium chemisorption-dissociation-diffusion coating disposed thereon. It is 
noted, however, that ceramic support tubes such as those of Collins et al. are inherently brittle 
and can experience long-term thermal fatigue due to repetitive process or system start-up and 
shutdown cycles. Additionally, potential leak paths between the feed and permeate gas streams 
can exist due to differences in the coefficients of thermal expansion of the ceramic tube and the 
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layer of palladium. Other potential leak paths can exist due to differences in coefficients of 
thermal expansion between the ceramic tube and metal compression fittings employed therewith. 

In contrast, the gas separation membrane recited in Claim 1 includes a porous body of 
metal particles compacted and bonded together, along with a chemisorption-dissociation- 
diffusion coating disposed on a first surface of the porous body. It is submitted that many of the 
shortcomings associated with the use of a ceramic support are overcome by the use of a porous 
body of metal particles compacted and bonded together, as in the claimed invention. 

While it is conceded that Collins et al. discloses a chemisorption-dissociation-diffusion 
coating, it is nevertheless submitted that neither of the references, whether considered 
individually or in combination, includes any disclosure, teaching, or suggestion as to how a 
chemisorption-dissociation-diffusion coating could be combined with a porous body of metal 
particles compacted and bonded together. The chemisorption-dissociation-diffusion coating of 
the instant application is disclosed therein as being of a thickness in approximately the range of 
0.1 to 10 microns. The coating thus is very thin and is exceedingly fragile. It is respectfully 
submitted that the mere disclosure of a chemisorption-dissociation-diffusion coating, as in 
Collins et al., does not render obvious Applicant's claimed combination of a chemisorption- 
dissociation-diffusion coating and a porous body of metal particles compacted and bonded 
together. 

To establish a prima facie case of obviousness, three basic criteria must be met. First, 
there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or to 
combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art reference (or references when combined) must teach or suggest all of the 
claim limitations. The teaching or suggestion to make the claimed combination and the 
reasonable expectation of success must both be found in the prior art, and not be based upon the 
applicant's disclosure. In re Vaeck, 947 F.2d 488, 20 U.S.P.Q.2d 1438 (Fed. Cir. 1991), MPEP 
§2142. 

The Examiner has suggested that one would have been motivated to combine the 
teachings of Anderson et al. and Collins et al. in order to provide a chemisorption-dissociation- 
diffusion coating that allows selective separation of hydrogen from a gas stream. Applicant 
would respectfully disagree. Chemisorption-dissociation-diffusion transport involves 
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chemisorption of hydrogen molecules onto a membrane surface, disassociation of hydrogen 
atoms into protons and electrons, transportation of the protons and electrons through the 
membrane, reassociation of the protons and electrons into hydrogen molecules, and desorption of 
hydrogen molecules from the media. There can be no question whatsoever that such a transport 
phenomenon is fundamentally different than filtration, and it is noted that the membrane of 
Anderson et al. is directed exclusively to filtration. Anderson et al. states at column 4, lines 14- 
19, "[i]t is an object of the present invention to enable the reliable and convenient construction of 
a microporous metal oxide ceramic membrane deposited on a porous support which is useful for 
very critical filtration operations, such as ultrafiltration, reverse osmosis, and gas separation." 
(Emphasis added). It is submitted that the environment in which the microporous membrane of 
Anderson et al. is employed is different, for instance, in pressure and temperature than an 
environment in which a chemisorption-dissociation-diffusion coating would be employed. It is 
submitted that the no motivation would exist to make the combination suggested by the 
Examiner. Moreover, no reason has been presented by the Examiner as to why one would be 
motivated to replace the ceramic body of Collins et al. with a body formed of metal particles. It 
is thus submitted that no motivation exists to modify or combine the teachings of the two 
references. 

It is also submitted that no reasonable expectation of success exists in making the 
combination suggested by the Examiner. Collins et al. discloses at column 5, lines 4-19, that 
formation of the membrane thereof requires the necessary steps of preparing sensitizing, 
activating, and plating solutions; pretreating a membrane; activating a membrane; and plating a 
ceramic membrane using a nonelectrolytic process. The sensitizing bath deposits a layer of 
colloidal tin ions on the ceramic body, and this allows the activating bath to deposit a layer of 
palladium crystals on the ceramic body. The plating bath is used to deposit palladium metal on 
the activated ceramic surface. No reason has been presented by the Examiner to expect that this 
process would work if the ceramic body were replaced with a porous body formed of metal 
particles compacted and bonded together. Indeed, the instant application discloses that, for 
example, a chemisorption-dissociation-diffusion coating can be applied to a porous body of 
metal particles via electroless plating, electroless plating with osmosis, electroplating, sputtering, 
electrodeposition, and the like, by way of example. It is submitted that no reasonable 
expectation of success would exist in making the combination propped by the Examiner. 
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It is additionally submitted that the references, whether considered individually or in 
combination, fail to teach or suggest the combination of a chemisorption-dissociation-diffusion 
coating disposed on a surface of a porous body of metal particles compacted and bonded 
together. The references are thus submitted to fail to teach or suggest all of the elements of 
Claim 1. 

It is thus submitted that the rejection of Claim 1 on the ground of obviousness has been 
successfully overcome. Since Claims 2 and 3 each depend directly from Claim 1, it is submitted 
that the instant rejection of Claims 2 and 3 on the ground of obviousness has likewise been 
successfully overcome. Withdrawal of the rejection on the ground of obviousness is earnestly 
requested. 

Claims 6-8, 10. 12-15. 17-19. 2L 23-25. 27-29 and 31 Rejected Under 35 U.S.C. §103(a) over 
Anderson et al. in view of Collins et ah as applied to Claims 1-3. and further in view 

Abe (USPN 4.865.630) 

Claims 6-8, 10, and 12-15 each depend directly or indirectly from Claim 1. It is 
submitted that the rejection thereof on the ground of obviousness has been successfully 
overcome for the same reasons (set forth above) that the rejection of Claim 1 on the ground of 
obviousness has been successfully overcome. Withdrawal of the rejection on the ground of 
obviousness as to such claims is thus eamestly solicited. 

Claim 1 7 recites a chemisorption-dissociation-diffusion coating in. combination with a 
porous body including a plurality of metal particles compacted and bonded together. It is 
submitted, as suggested above, that no motivation has been identified as to why one would 
modify the teachings of Collins et al. to replace the ceramic body thereof with a body formed of 
metal particles, as is recited in Claim 17. It is further submitted, as has been suggested above, 
that no reason has been presented why a reasonable expectation of success would exist in making 
such a combination. Also, and as suggested above, it is submitted that the references fail to 
include any teaching or suggestion that it is possible to combine a chemisorption-dissociation- 
diffusion coating with a porous body formed of metal particles compacted and bonded together. 

It is thus submitted that the rejection of Claim 17 on ground of obviousness has been 
successfully overcome. Inasmuch as Claims 18-19, 21, 23-25, 27-9 and 31 each directly or 
indirectly from Claim 17, it is submitted that the rejection thereof on the ground of obviousness 
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has likewise been successfully overcome. Withdrawal of the rejection on the ground of 
obviousness is thus earnestly solicited. 

Claims 1-8. 10. 12-15. 17-18. 20-2K 23. and 27-29 Rejected Under 35 U.S.C. §103(a) Over 
Evraud et ah (U.S.P.N. 3.022.1 87) In View of Collins et aL. Abe, and Anderson et al. 

Eyraud et al. is directed generally toward a very fine porous membrane including a 
support of sintered metal particles, with additional particles being disposed in the pores of the 
support. The Examiner concedes that Eyraud et al. does not include any disclosure, teaching, or 
suggestion of a chemisorption-dissociation-diffusion coating. 

It is submitted that the references do not make out a prima facie case of obviousness. 
Eyraud et al. is directed toward a very fine porous membrane, i.e., a filter. The addition of a 
chemisorption-dissociation-diffusion coating, which is inherently nonporous . would result in a 
membrane that is entirely nonporous. It is thus submitted that the combination asserted by the 
Examiner would at least partially or completely destroy the teachings of Eyraud et al. 

It is submitted that no motivation exists to combine a chemisorption-dissociation- 
diffusion coating with a porous body formed of metal particles compacted and bonded together. 
Indeed, Eyraud et al. teaches away from such a concept since the metallic film thereof is 
disclosed as not impairing porosity of the membrane, which clearly could not be accomplished if 
Eyraud et al. were modified to include a chemisorption-dissociation-diffusion coating. 

It is thus submitted that the rejection of claims 1 and 17 on the ground of obviousness has 
been successfully overcome. Inasmuch as Claims 7-8, 10, 12, and 13-15 depend directly or 
indirectly from Claim 1, and inasmuch as Claims 18, 20-21, 23, and 27-29 depend directly or 
indirectly from Claim 17, it is respectfully submitted that the rejection of such claims on the 
ground of obviousness has likewise been successfully overcome. Withdrawal of the rejection is 
thus earnestly solicited. 
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Conclusion 

For the foregoing reasons, it is submitted that the rejection of claims 1-8, 10, 
12-15, 17-19, 21, 23-29, and 31 have been successfully overcome. It is also submitted that 
Claims 9, 1 1, and 16 are allowable. A Notice of Allowance as to Claims 1-31 is thus earnestly 
solicited. If any matters remain unresolved, a telephone call to the undersigned would be 
welcomed. 

Respectfully submitted, 



Brij K. Agarwal 
Registration No. 43,507 
Eckert Seamans Cherin & Mellott 
Phone: 412-566-61 83 600 Grant Street, 44th Floor 

Fax: 412-566-6099 Pittsburgh, PA 15219 

Attorney for Applicant 
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